[PREPARATION AND BIOCOMPATIBILITY EVALUATION OF A FUNCTIONAL SELF-ASSEMBLING PEPTIDE NANOFIBER HYDROGEL DESIGNED WITH LINKING THE SHORT FUNCTIONAL MOTIF OF BONE MORPHOGENETIC PROTEIN 7].
To prepare of a novel functional self-assembling peptide nanofiber hydrogel scaffold RADKPS designed with linking the short functional motif of bone morphogenetic protein 7 (BMP-7) and to evaluate its biocompatibiity so as to provide the experimental basis for in viva studies on regeneration of degenerated nucleus pulposus tissue. A functional self assembling peptide RADA-KPSS was designed by linking the short functional motif of BMP-7 to the self assembling peptide RADA16-I. And the novel functional self assembling peptide RADKPS was finally prepared by isometric mixing RADA16-I with RADA-KPSS. The structure characteristic of the functional self-assembling peptide nanofiber hydrogel scaffold RADKPS was evaluated by general observation and atomic force microscopy. Bone marrow mesenchymal stem cells (BMSCs) were isolated from 3-month-old New Zealand white rabbits and cultured. After the 3rd generation BMSCs were seeded on the peptide nanofiber hydrogel scaffold RADKPS for 7 days, the cellular compatibility of RADKPS was evaluated through scanning electron microscopy assay, cellular fluorescein diacetate/propidium iodide staining, and MTT assay. 1%RADKPS was injected into isolated intervertebral disc organs from 6-month-old New Zealand white rabbits, then the organs were cultured and the cellular activity of the intervertebral disc organs was observed. The blood compatibility of RADKPS was evaluated with hemolytic assay. After RADKPS was implanted into subcutaneous part of Kunming mice (aged 6-8 weeks) for 28 days, general observation and HE staining were carried out to evaluate the tissue compatibility. The functional self-assembling peptide solution RADKPS presented a homogeneous transparent hydrogel-like. Atomic force microscopy revealed that the RADKPS could self-assemble into three-dimensional nanofiber hydrogel scaffolds; the fibre diameter was (25.68 ± 4.62) nm, and the fibre length was (512.42 ± 32.22) nm. After BMSCs cultured on RADKPS for 7 days, scanning electron microscopy showed that BMSCs adhered to the scaffolds. And cell viability was maintained over 90%. MTT assay revealed that RADKPS of 0.1%, 0.05%, and 0.025% could increase the proliferation of BMSCs. The result of hemolytic assay revealed that the hemolysis rates of the RADKPS solutions with different concentrations were less than 5%, indicating that it met the requirement of hemolytic assay standard for medical biomaterials. After subcutaneous implantation, no vesicle, erythema, and eschar formation around injection site were observed. Meanwhile, HE staining showed inflammatory cells infiltration (lymphocytes), substitution of hydrogel scaffold by fibrous tissue, and good tissue compatibility. The novel functional self-assembling peptide nanofiber hydrogel scaffold RADKPS has good biocompatibility and biological reliability, which would be suitable for tissue engineering repair and regeneration of nucleus pulposus tissue.